Immunohistochemical localization of exoribonucleases (DIS3L2 and XRN1) in intranuclear inclusion body disease.
mRNA turnover controls gene expression under various conditions in aging and neurodegenerative diseases. Polyglutamine (polyQ) diseases and intranuclear inclusion body disease (INIBD) are neurodegenerative diseases characterized by the formation of nuclear inclusions. These inclusions are immunopositive for several proteins associated with amyotrophic lateral sclerosis. In amyotrophic lateral sclerosis, the processing of RNA from gene transcription through degradation (RNA metabolism) has been reported to be altered. We hypothesized that the proteins associated with RNA metabolism are also involved in the formation of nuclear inclusions in polyQ diseases and INIBD. 3'-5' exoribonuclease DIS3L2 and 5'-3' exoribonuclease XRN1 play critical roles in mRNA decay. Using immunohistochemistry with antibodies against DIS3L2 and XRN1, we examined the brains of patients with polyQ diseases and INIBD and normal control subjects. In controls, immunoreactivity for DIS3L2 and XRN1 was found in the neuronal cytoplasm and neuropil, respectively. In INIBD, immunoreactivity for DIS3L2 and XRN1 was present in neuronal and glial nuclear inclusions. Co-localization of ubiquitin and DIS3L2 or XRN1 was demonstrated in these inclusions. In polyQ diseases, however, nuclear inclusions were immunonegative for DIS3L2 and XRN1. These findings suggest that sequestration of exoribonucleases to nuclear inclusions may be related to the pathogenesis of INIBD.